nitrate was measured monthly and nitrate movement was monitored by application of Over the last decades in the semiarid Mediterranean environment, high external inputs 47 of nitrate and irrigation in intensively managed agricultural systems reduced surface 48 and subsurface water quality (Butturini et al., 2003; Lassaletta et al., 2009 (Fig. 1 ).
103
The study was conducted in a vineyard that lies on a 260° N slope with 7% angle slope.
104
The area has a typical Mediterranean climate with dry, hot summers and moist winters.
105
Precipitation data from Menfi weather station were used. The mean annual precipitation 106 is 516 mm. Most rain falls in autumn and winter, and rainfall is highest in October
107
(monthly mean rainfall of 81 mm) and lowest in July (monthly mean rainfall of 2 mm).
108
On average, 3% of the mean annual rainfall occurs during summer (June, July, and The international standard for N is atmospheric nitrogen (Mariotti, 1983 and 1984) , for Soil nitrate values were lower in spring and high in late summer or autumn (Fig. 3) .
216
The by the end of winter in both years of observation due to runoff and leaching. (Table 1) .
259
Soil nitrate content in buffer (Table 1) and non-buffer strips was significantly affected 260 by vineyard soil management (treatments V, T, and C). In the non-buffer strip, respectively, from the application zone (Fig. 5) 
